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POWERTRAN CONTROL SYSTEM FOR A 
VEHICLE UTILIZING VEHICLE 

ACCELERATION 

This application is a continuation-in-part of U.S. patent 
application Ser. No. 09/532,685, filed May 21, 2000 entitled, 
“MONITOR FOR VEHICLE”. This application hereby 
explicitly incorporates by reference the entire contents of 
U.S. patent application Ser. No. 09/532,685. 

FIELD OF THE INVENTION 

The field of the invention relates to monitoring of elec 
tronically controlled drive units in vehicles. 

BACKGROUND OF THE INVENTION 

In Some engines, an electronically controlled throttle is 
used for improved performance. In addition, engines also 
may be controlled using engine output, or torque control 
where the actual engine torque is controlled to a desired 
engine torque through an output adjusting device, Such as 
with the electronic throttle, ignition timing, air-fuel ratio, or 
various other devices. 

In the electronic throttle control system, it is desirable to 
incorporate various features, Such as cruise control and 
traction control. On approach for providing this type of 
integrated control system is described in U.S. Pat. No. 
5,400,865. In this system, a desired torque is calculated that 
provides constant vehicle Speed running. Also, a desired 
torque is calculated that prevents wheel Slippage. Finally, a 
desired torque is calculated that is requested by the operator. 
A maximum of the driver requested torque and cruise 
control torque is first Selected, and then the minimum of this 
result and the traction control torque is Selected as the final 
desired torque. Then, the vehicle's powertrain is controlled 
to provide the finally Selected torque. 

The inventors herein have recognized a disadvantage of 
the above approach. In particular, with prior art torque 
arbitration Schemes, the maximum of driver demanded 
torque and cruise control torque was Selected. However, if 
negative torque is needed to control vehicle Speed during 
cruise operation, Such as down a hill, Such control is not 
available Since Zero torque is typically the minimum torque 
allowed when the driver is not actuating the pedal. 
Alternatively, If negative torques are used in the driver 
demand table, then tip-out performance, or foot off pedal 
performance, and coasting driveability are Sacrificed on 
level roads. Driveability is Oacrificed in level roads since the 
negative torque requests may cause downshifts on Some 
tip-outs. Such transmission shifting can degrade drive feel 
on level roads. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a moni 
toring approach for use with vehicles having a Single or 
multiple power Sources. 

The above object is achieved and disadvantages of prior 
approaches overcome by a method for controlling a power 
train of a vehicle, comprising: determining a first desired 
vehicle acceleration based on a driver command; determin 
ing a Second desired vehicle acceleration based on a speed 
control Strategy; Selecting one of Said first desired vehicle 
acceleration and Said Second desired vehicle acceleration; 
and controlling the powertrain So that an actual vehicle 
acceleration approaches Said desired vehicle acceleration. 
By selecting between different desired vehicle 

accelerations, consistent drive feel is provided on level 
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2 
roads, as well as on gradients, with a Single architecture and 
calibration. In particular, with the claimed Structure, it is 
possible to use a Single Set of calibration values on both level 
and hilly roads, and achieve consistent vehicle performance. 
Further, it is possible to control vehicle Speed on a down 
grade by providing the requested negative torque while 
cruise control is both engaged and digengaged. In other 
words, the driver will have improved deceleration control on 
both level roads and gradients. 
An advantage of the above aspect of the present invention 

is a potential for reduced System complexity and/or cost. 
Another object of the present invention is to provide 

improved driveability both during cruise control and noral 
driving. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The object and advantages of the invention claimed herein 
will be more readily understood by reading an example of an 
embodiment in which the invention is used to advantage 
with reference to the following drawings wherein: 

FIG. 1 is a block diagram of a vehicle illustrating various 
components related to the present invention; 

FIGS. 2-6 are block diagrams of embodiments in which 
the invention is used to advantage; and 

FIG. 7 is a block diagram illustrating an alternative 
embodiment of the present invention. 

DESCRIPTION OF THE INVENTION 

Referring to FIG. 1, internal combustion engine 10 and 
motor 11 of a vehicle (not shown) are shown coupled to 
transmission 14. Engine 10 and motor 11 can be coupled in 
various ways known to those skilled in the art, Such, for 
Example, in a parallel fashion, a Series fashion, or any 
combination thereof. Motor 11 can be an electric motor 
capable of Supplying power to or receiving power from 
transmission 14. For example, motor 11 can be used to 
provide regenerative braking or to provide the vehicle 
tractive force from batteries (not shown) that store energy. 
Transmission 14 is coupled to a first set of drive wheels 20. 
In addition, to provide all wheel drive, transmission 14 can 
also be coupled to a Second Set of drive wheels 22. Trans 
mission 14 can be a combined gear Set and torque converter, 
a continuously variable transmission, or any other power 
transfer unit known to those skilled in the art and Suggested 
by this disclosure. 

Continuing with FIG. 1, accelerator pedal 40 is shown 
communicating with the driver's foot 42. Accelerator pedal 
position (PP) is measured by pedal position sensor 134 and 
sent to controller 12. Also, brake pedal 44 is shown with 
brake pedal sensor 46 providing brake signal (BS) to con 
troller 12. 

Controller 12 receives various signals from Sensors 
coupled to engine 10, motor 11, and the vehicle, in addition 
to those Signals previously discussed, including: first mea 
surement of vehicle speed (VS1) of wheel 20 from sensor 
30, second measurement of vehicle speed (VS2) of wheel 22 
from Sensor 32, measurement of vehicle acceleration 
(SIGNALL) from accelerometer 50, and various other sig 
nals from Sensors 52. These other signals include engine 
coolant temperature (ECT), and air charge temperature 
(ACT). Also, controller 12 sends signals to actuators 70. 

Accelerometer 50 can also be coupled to airbag System 
60. Thus, according to the present invention, a Single Sensor 
can be used for both an airbag System and a vehicle 
monitoring System. In addition, accelerometer 50 is capable 
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of outputting a Signal representative of vehicle acceleration 
at all vehicle Speeds, including Zero vehicle Speed. In other 
words, determining vehicle acceleration from a vehicle 
Speed Sensor may provide degraded performance at low 
vehicle Speeds. This is because the pickup, Sometimes 
magnetic, which generates a signal when a certain point of 
the vehicle wheel rotates past the pickup. If the vehicle 
wheel is not rotating, no Signal is produced and determina 
tions of vehicle Speed and/or vehicle acceleration are 
degraded. However, the accelerometer is capable of output 
ting a signal independent of vehicle Speed, and thus the 
present invention can monitor even at low vehicle Speed. 

In the embodiment described herein, controller 12 is a 
conventional microcomputer including: microprocessor unit 
102, input/output ports 104, electronic memory chip 106, 
which is an electronically programmable memory in this 
particular example, random access memory 108, and a 
conventional data bus. 

In the embodiment described herein, engine 10 is elec 
tronically controlled by an electronic throttle control System 
(not shown). In Such a System, the drive unit, which in this 
cage is engine 10, motor 11, and transmission 14, is con 
trolled to produce a desired vehicle acceleration. Such an 
acceleration control System is described later herein with 
particular reference to FIGS. 4-6. Also, controller 12 pro 
vides a Speed control function wherein vehicle Speed is 
controlled to a desired speed set by the vehicle driver. 

Referring now to FIG. 2, a routine is described for 
monitoring the electronically controlled drive units in the 
vehicle. First, in step 200, a determination is made as to 
whether speed control is active. When the answer to step 200 
is NO, the routine continues to step 210. In step 210, desired 
acceleration (desrate, or acc dd req) is determined based 
in part on a function (f1) of pedal position (PP) and vehicle 
speed (VS1) as described later herein. In an alternative 
embodiment, desired acceleration (desrate, or acc dd req) 
can also be adjusted based on actuation of the drake pedal. 
In addition, in Still another embodiment, desired acceleration 
(desrate, or acc dd req) can also be adjusted based on the 
position of a gear Selector. For example, in automatic 
transmissions, the level that selects PR.N.D.L.1 (park, 
reverse, neutral, drive, low, low 1, etc.) is taken into account 
in determining desired acceleration. In Still another 
embodiment, desired acceleration can be modified depend 
ing on whether a switch is set to a “sport' mode or a “fuel 
economy mode. Then, in Step 220, actual vehicle accelera 
tion (actualrate) is determined as described later herein with 
particular reference to FIG. 3. 

Continuing with FIG. 2, in step 230, a determination is 
made as to whether actual acceleration (actualrate) is greater 
than the desired acceleration plus a first calibratable thresh 
old (T1). When the answer to step 230 is NO, timer is reset 
to zero in step 240. Otherwise, timer is inctemented by the 
computer loop time (looptime) in step 250. Next, in step 
260, a determination is made as to whether actual accelera 
tion (actualrate) is greater than the desired acceleration plus 
a second calibratable threshold (T2) or timer is greater than 
third calibratable threshold (T3). In one embodiment, thresh 
old T2 is greater than threshold T1. 
When the answer to step 260 is YES, a reaction is initiated 

in step 270. This reaction is in a preferable embodiment, 
decreasing engine torque. Engine torque can be decreased in 
a variety of methods, including decreasing fuel amount, 
decreasing air amount, retarding ignition timing, deactivat 
ing cylinders, or any other method known to those skilled in 
the art in View of this disclosure to reduce engine torque. 
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4 
Also, a reaction can be changing a transmission gear ratio to 
produce leSS wheel torque or engaging ancillary devices to 
consume engine torque. Further, a reaction may be to reduce 
motor torque or cause motor 11 to act as a generator, thereby 
absorbing energy and reducing wheel torque. Further Still, a 
reaction may be to reduce vehicle acceleration by any 
method listed above herein. 

Referring now to FIG. 3, a routine is described for 
determining actual vehicle acceleration. First, in Step 310, 
the routine determines a first temporary acceleration 
(temprate1) based on acceleration sensor 50. Then, in step 
320, the routine determining Second temporary acceleration 
(temprate2) based on first vehicle speed signal (VS1). In 
particular, a derivative of vehicle Speed is used. In one 
embodiment, a lead lag filter is used to approximate a 
derivative and also reduce noise. Then, in step 330, the 
routine determines a third temporary acceleration 
(temprates) based on Second vehicle speed signal (VS2). 
Again, a lead lag filter can be used to approximate a 
derivative and also reduce noise. Finally, in step 340, actual 
acceleration (actualrate) used for monitoring is determined 
based on a maximum of the first through third temporary 
accelerations. 

In the above embodiment, all three acceleration measure 
ments are used. In alternative embodiments, various com 
bination of these can be used, Such as, for example, the 
maximum of temprate1 and temprate2. Also, a Single mea 
Surement alone can be used. 

Referring now to FIG. 4, a control system is described for 
controlling the engine and electronic throttle. Desired accel 
eration from the driver, or driver demanded acceleration 
(acc did req), is determined based on pedal position (PP) 
brake signal (BS), which can provide a desired deceleration 
or a deceleration brake force, and vehicle speed (VS), with 
modifications for barometric pressure (BP) and engine and 
air temperatures (ECT, ACT) in block 410. Then, the dif 
ference between driver demanded acceleration and “droop' 
control output (accl droop) is compared with desired accel 
eration from speed control (accl Spd req). In particular, a 
maximum of these two values is determined as a arbitrated 
desired acceleration (accl arb req) from block 412. 
“Droop” control is described later herein with particular 
reference to 23, FIG. 5. Also, desired acceleration from 
Speed control (accl Spd req) is determined based on a 
vehicle Speed error between a Set Speed and an actual vehicle 
Speed. In one embodiment, the vehicle Speed error is used in 
conjunction with a nonlinear gain function to produce 
(accl Spd req). For example, when speed error is between 
first and Second Speed error limits, accl Spd req is linearly 
related to Speed error. The Speed error limits may be, plus 
and minus 3 MPH, for example. Outside these speed error 
limits, desired acceleration may be limited to a fixed value, 
such as 1.5 MPH/sec, for example. 

Then, this first arbitrated acceleration, accl arb req, and 
vehicle speed (VS) are used to control vehicle acceleration 
in block 414 as described with particular reference to FIG. 
6. The output of the acceleration control is a desired wheel 
torque value (tow arb req) and a closed loop control 
torque (tow arb cl). 

Continuing with FIG. 4, a desired wheel torque from 
traction control (trc tow req), a desired wheel torque from 
vehicle speed limiting (VSlim tow req), and acceleration 
control desired wheel torque (tow arb req) are compared 
in block 416. In particular, desired wheel torque from 
traction control is a desired wheel torque to prevent wheel 
Slippage while desired wheel torque from vehicle Speed 
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limiting is a desired wheel torque to prevent vehicle Speed 
(VS) from exceeding a limit value. The output of block 416 
(tow arb lim), which is the minimum of trc tow req, 
VSlim tow req, and tow arb req, is then converted to 
engine torque via the effective gear ratio (including torque 
converter multiplication) in block 417 to produce (toe arb 
lim). Next, a maximum allowed torque acceptable from 
transmission 14 (tae lim tran), a desired engine torque 
from engine Speed limiting (toge lim rpm), and toge arb 
lim are fed to block 418. Further, tow arb req (after being 
converted by effective gear ratio into engine torque) is fed to 
block 418. The output of block 418, the requested engine 
brake torque (toe brk req), is the minimum of the inputs 
to block 418. This requested engine brake torque (toe brk 
req) is then converted to a desired airflow (toe des am) in 
block 420 and a desired torque ratio (tr desired) in block 
422. In particular, when the desired engine brake torque is 
less than the engine brake torque at closed throttle and 
normal operating conditions, a torque ratio is calculated by 
dividing desired engine torque by engine brake torque at 
closed throttle and normal operating conditions. Then, the 
desired airflow is used to control the electronic throttle using 
methods known to those skilled in the art in view of this 
disclosure. 

Referring now to FIG. 5, droop control is described. 
Closed loop control torque (tow arb cl) is multiplied by 
first gain K1 in block 510 and by second gain K2 in block 
512, where R2 represents vehicle mass and wheel diameter. 
In an alternative embodiment, gain K1 is a function of Speed 
error and Saturates outside a linear region. Also, this function 
can be different depending on the sign of the error to give 
expected drive feel both up and downhills. Then, the output 
of blocks 510 and 512 are multiplied in block 514. The 
output is accl droop, whose use is described above herein. 

Referring now acceleration control to FIG. 6, arbitrated 
desired acceleration (accl arb req) is fed to a low pass 
filter with first filter coefficient (t1) in block 610. Also, 
vehicle speed (VS) is fed to a filter representing an approxi 
mate derivative with second and third filter coefficients (t2, 
t3) in block 612. The output of blocks 610 and 612 are fed 
to select block 614. Select block 614 selects one of the two 
inputs. In particular, Select block 614 prevents integrator 
wind up by providing Zero error when integrator output 
reaches a preselected value, or when the desired acceleration 
is arbitrated out later on in the control System, Such as, for 
example, based on Some other control System. The output of 
block 614 is fed to block 616, which represents an integrator. 
The difference between the output of block 614 and vehicle 
Spend (VS) represents closed loop control torque (tow 
arb cl). This is then added to feedforward control torque 
(tow arb ff) and produces tow arb req. Feedforward 
control torque (tow arb ff) is determined from a table 
based on arbitrated desired acceleration (accl arb req) and 
vehicle speed (VS) in block 618. In an alternative 
embodiment, this can be calculated based on vehicle mass, 
wheel diameter, and running losses. 

Summarizing FIGS. 4-6, pedal position (PP) and vehicle 
speed (VS) are used to look-up a value of intended vehicle 
acceleration. The table is structured with pedal position (PP) 
in rows and vehicle speed (VS) in columns. It is calibrated, 
first, by placing an acceleration value of 0 at each interSec 
tion of pedal position and vehicle Speed where Steady State 
operation is desired. Increasingly positive values of accel 
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6 
eration would be added upward and decreasingly negative 
values downward for each column to obtain the desired 
throttle tip-in feel at that Speed. A Smoothing operation 
should be done acroSS each row to assure Smooth conver 
gence onto the Steady State Speed under constant pedal 
position input. The output of thin table is modified with 
multipliers for barometric pressure and operating tempera 
ture. 

The resulting driver demand requested acceleration modi 
fied to Simulate droop is arbitrated against an acceleration 
request from vehicle Speed control. The arbitration is based 
on the maximum of the two requesters. If vehicle Speed 
control is not active, a Sufficiently large negative request is 
issued to prevent it from interfering with the driver demand. 
If vehicle Speed control is active and the driver attempts to 
override the system with the pedal, this will be done once the 
pedal input produces an acceleration that exceeds that of the 
Speed control. Vehicle Speed control will automatically be 
limited to maximum positive and negative accelerations 
specified in the driver demand tables. 

Acceleration control is responsible for converting desired 
acceleration into a wheel torque request and consists of the 
following Sub-tasks: 
A feed-forward term represents the driver demand or 

Speed control response to acceleration input for nominal 
level road conditions. It operates by converting the 
requested acceleration and current vehicle Speed into a 
wheel torque by using conversions based on vehicle mass 
and running loSS coefficients, respectively. Because no inte 
gration or filtering is involved, the response to input is 
immediate. 

A closed-loop term is calculated by first integrating 
desired acceleration into a target vehicle Speed. The error 
between this target Speed and actual vehicle Speed multi 
plied by a gain and becomes the closed-loop term. Because 
the feed-forward term responds immediately with a level 
road response, any deviation between target and actual 
Speeds is due to road and/or vehicle load variations. If the 
vehicle is operating under nominal mass and running losses 
on a level road, this term will be zero. 
A simulated droop (droop control) is achieved by taking 

the closed-loop term and feeding it backward through the 
vehicle mass term used in the Feed-forward Term. This 
resulting droop acceleration term is then Subtracted from the 
driver demanded value of desired acceleration before it 
feeds into the speed control arbitration scheme. This would 
essentially negate the action of the Closed-loop Term, So this 
droop acceleration term is multiplied by a calibration coef 
ficient that Specifies how much compensation is desired for 
specific conditions (K1). A value of 0 would indicate no 
droop and the System would provide full-time Speed control 
under driver demand. A value of 1 would indicate full droop 
and the System would provide no closed loop compensation. 
In one embodiment, a value of 0 would be used for downhill 
conditions and approximately 0.5 for uphill. This would 
provide full compensation downhill while restricting the 
amount of droop on an uphill to half what it normally would 
be. 

An advantage of the above Structure is that a monitoring 
Structure is provided that is applicable to many different 
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drive unit configurations Since the end result of vehicle 
acceleration is used. Further, Since the arbitration between 
cruise control and driver demand uses acceleration, disad 
Vantages of torque arbitration Schemes are overcome. In 
particular, with prior art torque arbitration Schemes, the 
maximum of driver demanded torque and cruise control 
torque was Selected. However, if negative torque is needed 
to control vehicle Speed during cruise operation, Such as 
down a hill, Such control is not available Since Zero torque 
is typically the minimum torque allowed when the driver is 
not actuating the pedal. Alternatively, If negative torques are 
used in the driver demand table, then tip-out performance, or 
foot off pedal performance, and coasting driveability are 
sacrificed on level roads. Driveability is sacrificed in level 
roads since the negative torque requests may cause down 
shifts on Some tip-outs. Such transmission shifting can 
degrade drive feel on level roads. The prior art torque 
arbitration approach does not Suggest how to resolve this 
conflict. 

In the above described embodiment, acceleration control 
and monitoring are both within a Single microproceSor 12, 
An alternative embodiment is described in FIG. 7, where 
acceleration control is conducted in controller 1 and accel 
eration monitoring is conducted in controller 2. In Such an 
approach, the routines described in FIGS. 2-3 would be 
performed in controller 2 while the control described in 
FIGS. 4-6 would be performed in controller 1. 

Although Several examples of embodiments which prac 
tice the invention have been described herein, there are 
numerous other examples which could also be described. 
For example, the invention can also be used with hybrid 
electric Vehicles using lean operating engines, or with any 
combination of motorS and engines that combine into a drive 
unit. Also, the acceleration controller can have different 
gains on Speed error depending if during cruise control or 
during operator control. The invention is therefore to be 
defined only in accordance with the following claims. 
What is claimed is: 
1. A method for controlling a powertrain of a vehicle, 

comprising: 
determining a first desired vehicle acceleration based on 

a driver command; 
determining a Second desired vehicle acceleration based 
on a speed control Strategy; 

Selecting a maximum of Said first desired vehicle accel 
eration and Said Second desired vehicle acceleration; 
and 

controlling the powertrain So that an actual vehicle accel 
eration approaches said Selected vehicle acceleration. 

2. The method recited in claim 1 wherein said second 
desired vehicle acceleration is determined based on a Set 
vehicle Speed and an actual and an actual vehicle Speed. 

3. The method recited in claim 2 wherein said second 
desired vehicle acceleration is determined based on a dif 
ference between Set vehicle Speed and actual vehicle Speed. 

4. The method recited in claim 3 wherein said second 
desired vehicle acceleration is determined based on Said 

difference and a non-linear gain function. 
5. The method recited in claim 3 wherein said controlling 

further comprises using a first controller when said differ 
ence is negative and using a Second controller when said 
difference is positive. 
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8 
6. The method recited in claim 5 wherein said second 

controller has a Smaller range of authority than Said first 
controller. 

7. The method recited in claim 6 wherein said Smaller 
range of authority is provided by limiting a feedback cor 
rection quantity. 

8. The method recited in claim 1 wherein said first desired 

vehicle acceleration is determined based on a driver pedal 
position and an actual vehicle Speed. 

9. A method for controlling a powertrain of a vehicle, 
comprising: 

determining a first desired vehicle acceleration based on 
a driver command; 

determining a Second desired vehicle acceleration based 
on a speed control Strategy; 

comparing Said first desired vehicle acceleration to Said 
Second desired vehicle acceleration; 

Selecting one of Said first desired vehicle acceleration and 
Said Second desired vehicle acceleration in response to 
Said comparison; 

determining a first desired powertrain torque in response 
to Said Selected vehicle acceleration; 

determining a Second desired powertrain torque based on 
a traction control System; 

Selecting a minimum of Said first desired powertrain 
torque and Said Second desired powertrain torque, and 

controlling the powertrain in response to Said Selected 
powertrain torque. 

10. The method recited in claim 9 wherein said second 
desired vehicle acceleration is determined based on a Set 
vehicle speed and an actual vehicle speed. 

11. The method recited in claim 10 wherein said second 
desired vehicle acceleration is determined based on a dif 
ference between Set vehicle Speed and actual vehicle Speed. 

12. The method recited in claim 11 wherein said second 
desired vehicle acceleration is determined based on Said 

difference and a non-linear gain function. 
13. The method recited in claim 11 wherein said control 

ling further comprises using a first controller when Said 
difference is negative and using a Second controller when 
Said difference is positive. 

14. The method recited in claim 13 wherein said second 
controller has a Smaller range of authority than Said first 
controller. 

15. The method recited in claim 14 wherein said Smaller 
range of authority is provided by limiting a feedback cor 
rection quantity. 

16. The method recited in claim 9 wherein said first 
desired vehicle acceleration is determined based on a driver 
pedal position and an actual vehicle Speed. 

17. The method recited in claim 9 wherein said selecting 
further comprises Selecting a maximum of Said first desired 
vehicle acceleration and Said Second desired vehicle accel 
eration. 

18. A System for a vehicle having an electronically 
controlled drive unit, the System comprising: 

a first controller that determines a first desired vehicle 
acceleration based on a driver command, determines a 
Second desired vehicle acceleration based on a Speed 
control Strategy, Selects one of Said first desired vehicle 
acceleration and Said Second desired vehicle 
acceleration, and adjusts a drive unit operating param 
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eter So that an actual vehicle acceleration approaches 
Said Selected vehicle acceleration; and 

a Second controller that determines a preselected accel 
eration of the vehicle, determines an actual vehicle 
acceleration based on a Sensor coupled to the vehicle, 
and initiates a reaction when said actual vehicle accel 
eration is greater than Said preselected acceleration. 

19. The system recited in claim 18 wherein said prese 
lected acceleration is based on Said Selected vehicle accel 
eration. 

20. The system recited in claim 18 wherein said first 
controller further adjusts a drive unit torque using a feed 
forward term and a feedback term So that Said actual vehicle 
acceleration approaches Said Selected vehicle acceleration. 

21. The system recited in claim 18 wherein said first 
controller further adjusts a drive unit torque using a feed 
forward term and a feedback term So that Said actual vehicle 
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acceleration approaches Said Selected vehicle acceleration, 
wherein Said feedback term is based on a sign of an error 
between Said actual vehicle acceleration and Said Selected 
vehicle acceleration. 

22. A method for controlling a powertrain of a vehicle, 
comprising: 

determining a first desired vehicle acceleration based on 
a driver pedal position and an actual vehicle Speed; 

determining a Second desired vehicle acceleration based 
on a speed control Strategy; 

Selecting one of Said first desired vehicle acceleration and 
Said Second desired vehicle acceleration; and 

controlling the powertrain So that an actual vehicle accel 
eration approaches Said Selected vehicle acceleration. 


